Cytogenetics in the investigation of haematological disorders.
Chronic and acute, myeloid and lymphatic haematological neoplasms are characterized by acquired genetic rearrangements that, in the majority of cases, can be detected as clonal chromosomal abnormalities. The aberrations are either primary, meaning that they contribute to the establishment of the neoplasm, or secondary, in which case they are acquired during the clonal evolution and malignization of the neoplastic cells. The abnormalities are non-randomly distributed; the aberration pattern differs from disease to disease and sometimes is so characteristic that individual rearrangements may be virtually pathognomonic for particular neoplasms. The cytogenetic characterization of haematological malignancies is of two-fold importance. First, the recurrent aberrations provide us with an insight into the pathogenetic mechanisms that are operative. They pinpoint those areas of the human genome that carry genes or regulatory sequences whose function is disturbed in leukaemias and lymphomas. Using DNA recombinant techniques in addition to chromosome-level investigations of these cancer-associated rearrangements, the molecular pathology of leukaemias and lymphomas is now gradually being unravelled. Second, even before the long-term goal of a more fundamental understanding of the neoplastic process is reached, the cytogenetic aberrations have a direct clinical importance. The finding of an acquired, clonal chromosome abnormality in haematopoietic cells (-Y in old men is an exception) means that the patient has a neoplastic disease. Often, but by no means always, the type of aberration is also informative as to which type of neoplasm is present. During therapy, remission and relapse can be monitored by cytogenetic analyses. Finally, the karyotypic pattern influences prognosis and may thus be taken into account when the choice of therapy is made.